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Device  for  switching  vehicle  characteristics. 

©  There  is  disclosed  a  device  for  switching  vehicle 
characteristic  which  includes  means  for  setting  an 

M  information  concerning  a  road,  such  as  a  highway,  in 
^ a   running  path  of  the  vehicle,  means  for  detecting 
(yjthe  fact  that  the  vehicle  comes  to  a  designated  road 
CO  portion  in  the  running  path  and  for  producing  an 
'""output  information  concerning  said  predetermined 
^■road  portion  and  means  for  effecting  switching  of  the 
W  vehicle  characteristics  in  response  to  the  output  in- 
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CO formation  concerning  the  road. 
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DEVICE  FOR  SWITCHING  VEHICLE  CHARACTERISTICS 

Background  of  the  invention In  accordance  with  the  present  invention  there 
is  provided  a  device  for  switching  vehicle  char- 
acteristics  which  comprises  means  for  setting  a 
road  information  concerning  a  kind  of  a  road,  such 

5  as  a  highway  or  the  like,  on  a  running  path  of  a 
vehicle,  means  for  detecting  the  kind  of  the  road  on 
which  the  vehicle  is  running  and  for  producing  an 
output  of  a  predetermined  road  information  in  re- 
sponse  to  the  detected  kind  of  road  and  means  for 

10  switching  the  vehicle  characteristics,  such  as  soft- 
ness  or  hardness  of  a  suspension  system  of  the 
vehicle,  sharpness  or  softness  of  a  steering  system 
of  the  vehicle  or  the  like,  in  response  to  the  output 
of  the  road  information. 

75 

Brief  Description  of  the  Drawings 

Fig.  1  is  a  block  diagram  showing  the  con- 
20  struction  of  an  embodiment  of  the  device  for 

switching  the  vehicle  characteristics  according  to 
the  present  invention. 

Fig  2  shows  an  example  of  a  picture  shown 
on  a  display  unit  of  the  embodiment  shown  in  Fig 

25  1. 
Fig.  3  is  a  diagram  showing  a  positional 

relationship  of  a  highway  relative  to  a  usual  way.  s 

Description  of  the  Preferred  Embodiment  of  the 

Field  of  the  Invention 

The  present  invention  relates  to  device  for 
automatically  switching  vehicle  characteristics, 
such  a  softness  or  hardness  of  a  suspension  sys- 
tem  of  the  vehicle,  sharpness  or  hardness  of  a 
steering  system  of  the  vehicle  or  the  like,  depend- 
ing  upon  a  state  of  a  road  on  which  the  vehicle, 
such  as  automobile,  is  running. 

Description  of  the  Prior  Art 

Recently,  a  vehicle  has  been  developed  in 
which  a  suspension  system  can  be  switched  to  soft 
or  hard  condition  or  a  steering  system  can  be 
switched  to  soft  or  hard  condition,  by  a  driver's 
manual  selection  of  a  change-over  switch,  In  the 
vehicle  of  this  type,  the  suspension  system  is  set 
to  its  soft  side  and  the  steering  system  is  set  to  its 
sharp  side  when  the  vehicle  is  running  on  an  usual 
way,  while  the  suspension  system  is  set  to  its  hard 
side  and  the  steering  system  is  set  to  its  soft  side 
when  the  vehicle  is  running  on  a  highway,  for 
example,  as  that  the  vehicle  can  be  driven  with 
optimum  vehicle  characteristics,  depending  upon  a 
state  of  road  on  which  the  vehicle  is  running. 

In  such  a  vehicle,  a  device  for  switching  the 
vehicle  characteristics  is  manually  operated  by  a 
driver  who  selects  a  change-over  switch,  and  such 
selection  of  the  switching  the  vehicle  characteris- 
tics  requires  complicated  operation,  while  it  is  dif- 
ficult  to  set  an  optimum  vehicle  characteristics, 
depending  on  a  state  of  a  road,  by  properly  select- 
ing  a  combination  of  a  plurality  of  systems  such  as 
the  suspension  system,  the  steering  system  and 
the  like. 

30  Invention 

Now,  a  preferred  embodiment  of  the  present 
invention  will  be  described  with  reference  to  the 
drawings. 

35  The  device  for  switching  the  vehicle  character- 
istics  according  to  the  present  invention  shown  in 
Fig.  1  ,  comprises  a  navigation  system  part  9  which 
includes  a  distance  detector  1  for  measuring  a 
running  distance  of  the  vehicle  by  counting  a  num- 

40  ber  of  pulse  signals  which  are  generated  in  re- 
sponse  to  a  rotation  of  a  type,  for  example,  of  the 
vehicle  at  every  one  of.  unit  running  distances;  a 
direction  detector  2  for  detecting  an  azimuth  or  an 
amount  of  variation  of  a  running  direction  of  the 

—  45  vehicle  which  varies  depending  upon  a  running  of 
the  vehicle,  said  direction  detector  consisting  of  a 
geomagnetic  sensor,  a  gyroscope  or  the  like;  a 
signal  processing  unit  (computer  control  unit)  3  for 
receiving  detection  signals  produced  from  said  dis- 

50  tance  detector  1  and  said  direction  detector  2  and 
for  successively  finding  positions  of  the  vehicle  on 
a  X-Y  coordinates  by  an  arithmetic  operation  at 
every  one  of  unit  running  distances  of  the  vehicle 
and  effecting  a  central  control  of  a  whole  system, 
said  signal  processing  unit  consisting  of  a  CPU,  a 

Summary  of  the  Invention 

It  is  a  general  object  to  avoid  disadvantages  of 
the  device  for  switching  the  vehicle  characteristics 
according  to  the  prior  art. 

It  is  a  specific  object  of  the  present  invention  to 
provide  a  device  for  switching  vehicle  characteris- 
tics  in  which  a  state  of  a  road  on  which  the  vehicle 
is  currently  running  is  detected,  and  the  vehicle 
characteristics  such  as  softness  or  hardness  of  a 
suspension  system,  sharpness  or  softness  of  a 
steering  system  or  the  like  can  be  automatically 
switched  depending  upon  the  state  of  the  road. 



EP  0  354  563  A2 

programming  ROM,  a  controlling  RAM  and  the  like; 
a  travel  path  storage  unit  4  for  successively  storing 
positional  data  concerning  constantly  changing  po- 
sitions  of  the  vehicle  on  the  X-Y  coordinates  found 
by  said  signal  processing  unit  3  and  for  holding 
said  data  as  finite  continuous  positional  informa- 
tions  corresponding  current  positions  of  the  vehicle; 
a  map  information  storage  medium  5  in  which  a 
pluralety  of  previously  digitized  map  informations 
are  stored  in  the  form  of  file  units;  a  storage 
medium  reader  unit  6  for  selectively  reading  out  a 
required  map  information  from  the  storage  me- 
dium;  a  display  unit  7  for  displaying  a  picture  of  a 
map  on  a  picture  plane  in  response  to  the  map 
information  read  out  by  said  reader  unit  and  for 
constantly  and  renewedly  displaying  a  current  posi- 
tion  of  the  vehicle,  a  running  path  to  the  current 
position,  a  current  running  direction  and  the  like  on 
a  same  picture  plane  of  said  display  unit  on  the 
basis  of  the  positional  data  stored  in  the  travel  path 
storage  unit;  and  a  manual  operating  unit  8  for 
feeding  an  instruction  for  operation  to  the  signal 
processing  unit  3  and  for  effecting  proper  oper- 
ations,  such  as  designation  for  selection  of  a  map 
to  be  displayed  on  the  display  unit  7,  setting  of  a 
starting  point  of  the  vehicle  on  the  map  displayed 
on  the  display  unit,  changing  of  the  setting  of  a 
reducing  scale  rate  of  the  displayed  picture  and 
rotation  of  the  displayed  picture.  The  device  ac- 
cording  to  the  present  invention  further  comprises 
a  drive  for  switching  a  suspension  system  of  the 
vehicle  to  soft  or  hard  condition  11,  a  drive  for 
switching  a  steering  system  of  the  vehicle  to  soft  or 
sharp  condition  12,  both  on  the  basis  of  a  road 
information  RD  produced  by  the  signal  processing 
unit  3  in  the  navigation  system  part  9  and  a  con- 
troller  10  for  properly  controlling  the  switching  op- 
eration  of  the  drive  1  1  and  the  drive  1  2. 

In  the  navigation  system  part  9,  the  selectively 
read  out  map  is  displayed  on  the  picture  plane  of 
the  display  unit  7,  as  shown  in  Fig.  2.  Further- 
mores,  a  mark  M1  which  indicates  a  current  posi- 
tion  of  the  vehicle  which  is  decided  on  the  X-Y 
coordinates,  with  the  reduced  scale  of  the  map 
predetermined  by  the  signal  processing  unit  3,  on 
the  basis  of  the  travel  of  the  vehicle  from  a  starting 
point  S  set  on  the  map.  a  mark  M2  which  indicates 
a  running  direction  of  the  vehicle  at  the  current 
position  and  a  mark  M3  which  indicates  a  travel 
path  from  the  staring  point  S  to  the  current  position 
are  displayed  on  the  same  picture  plane,  in  such 
manner  that  the  travel  path  simulates  the  actual 
travel  of  the  vehicle 

In  the  construction  of  the  type  as  described 
above,  the  present  invention  is  characterized  by 
designating  a  kind  of  a  road,  such  as  highway, 
usual  road,  straight  road,  winding  road  or  the  like, 
on  an  expected  travel  path  on  the  map  displayed 

on  the  picture  plane,  by  an  input  operation  of  the 
manual  operating  unit  8  under  the  control  of  the 
signal  processing  unit  3,  previously  inputting  each 
of  the  informations  concerning  the  road,  such  as 

5  highway  or  the  like,  judging  that  the  vehicle  has 
come  to  the  designated  road  on  the  expected 
travel  path  when  the  mark  M1  indicating  the  cur- 
rennt  position  of  the  vehicle  displayed  on  the  pic- 
ture  plane  has  come  to  a  present  position  on  the 

10  expected  travel  path,  and  then  producing  an  output 
concerning  a  predetermined  road  information  cor- 
responding  to  the  designated  road  judged  as  men- 
tioned  above. 

At  the  time  when  the  highway  or  the  like  on  the 
75  expected  travel  path  on  the  displayed  map  is  des- 

ignated  and  the  information  concerning  the  road, 
such  as  the  highway  or  the  like,  is  previously 
inputted,  the  position  of  an  entrance  IN  of  the 
highway  H  on  the  map  displayed  on  the  picture 

20  plane  is  set  and  the  road  information  indicating  the 
highway  is  inputted,  for  example.  In  the  same  man- 
ner,  the  position  of  an  exit  OUT  of  the  highway  is 
set,  and  a  road  information  indicating  a  usual  road 
is  inputted.  In  Fig  3,  L  indicates  the  usual  road. 

25  The  signal  processing  unit  3  is  so  constructed 
that  when  the  mark  M1  indicating  the  current  posi- 
tion  of  the  vehicle  comes  to  the  preset  position 
indicating  the  entrance  IN  of  the  highway  H  on  the 
expected  travel  path  on  the  map  displayed  on  the 

30  picture  plane,  the  rooad  information  RD  concerning 
the  highway  which  has  been  previously  inputted  at 
this  position  is  fed  to  the  controller  10. 

Accordingly,  the  controller  10  acts  to  read  out 
the  fact  that  the  vehicle  has  entered  the  highway, 

35  on  the  basis  of  the  content  of  the  road  information 
RD  at  this  moment  and  then  acts  to  cause  the 
respective  switching  control  operations  of  the  sus- 
pension  system  switching  drive  1  1  and  the  steering 
system  switching  drive  12,  thereby  switching  the 

40  suspension  system  of  the  vehicle  to  its  hard  con- 
dition  and  switching  the  steering  system  to  its  soft 
condition. 

Furthermore,  the  signal  processing  unit  3  is  so 
constructed  that  when  the  mark  M1  indicating  the 

45  currennt  position  of  the  vehicle  comes  to  the 
present  position  indicating  the  exit  OUT  ot  the 
highway  H  on  the  expected  travel  path  on  the  map 
displayed  on  the  picture  plane,  the  road  information 
RD  of  the  usual  road  which  has  been  inputted  at 

so  this  position  is  fed  to  the  controller  10,  in  the  same 
manner  as  in  entering  the  highway. 

Accordingly,  the  controller  10  acts  to  read  out 
the  fact  that  the  vehicle  entered  the  usual  road,  on 
the  basis  of  the  content  of  the  road  information  and 

55  then  acts  to  cause  the  respective  switching  control 
operations  of  the  suspension  system  switching 
drive  1  1  and  the  steering  system  switching  drive 
12,  thereby  switching  the  suspension  system  of  the 
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vehicle  to  its  soft  condition  and  switching  the  steer- 
ing  system  to  its  sharp  condition. 

The  device  may  be  modified  in  the  manner  as 
hereinafter  described.  That  is,  in  place  of  designat- 
ing  the  highway  or  the  like  on  the  expected  travel 
path,  by  the  input  operation  of  the  manual  operat- 
ing  unit  8  and  inputting  the  road  information  RD 
concerning  the  designated  highway  or  the  like,  as 
explained  above,  it  is  possible  to  cause  the  map 
information  storage  medium  5  to  previously  store 
the  map  information  together  wish  a  position  of  the 
highway  or  the  like  on  the  map  and  a  road  informa- 
tion  RD  thereof  and  to  feed  the  previously  stored 
road  information  RD  to  the  controller  10,  depending 
upon  a  position  of  the  mark  M1,  under  the  control 
of  the  signal  processing  unit  3,  when  the  mark  M1 
indicating  the  current  position  of  the  vehicle  has 
come  to  a  predetermined  position  on  the  map 
displayed  on  the  picture  plane. 

In  the  above  description,  the  present  invention 
was  described,  with  reference  to  the  switching  of 
the  suspension  system  and  the  steering  system, 
but  the  present  invention  can  be  applied  to  switch- 
ing  of  number  of  valves  of  an  engine  or  switching 
of  increasing  or  decreasing  of  a  height  of  a  vehicle. 

As  explained  above,  the  present  invention  pro- 
vides  a  device  for  switching  a  vehicle  characteris- 
tics  which  employs  a  navigation  system  for  succes- 
sively  and  renewedly  displaying  a  current  position 
of  a  vehicle  on  a  map  displayed  on  a  picture  plane 
as  the  vehicle  proceeds,  in  which  when  the  vehicle 
comes  to  a  highway  or  the  like,  a  predetermined 
road  information,  which  has  been  previously  regis- 
tered,  is  read  out,  thereby  detecting  a  state  of  a 
road  on  which  the  vehicle  is  presently  running  and 
a  vehicle  characteristics  is  switched  depending  on 
the  detected  state  of  road,  for  example  a  steering 
system  of  the  vehicle  is  switched  to  soft  or  hard 
condition  or  a  steering  system  of  the  vehicle  is 
switched  to  sharp  or  soft  condition,  according  to  a 
present  control  program.  Thus,  the  present  inven- 
tion  presents  a  superior  advantage  in  that  a  setting 
of  an  optimum  vehicle  characteristics  can  be  auto- 
matically  effected,  depending  upon  a  state  of  road, 
on  the  basis  of  combinations  of  a  plurality  of  sys- 
tems,  such  as  a  suspension  system,  a  steering 
system  and  the  like. 

producing  an  output  information  concerning  said 
predetermined  road  portion  and  means  for  effecting 
switching  of  the  vehicle  characteristics  in  response 
to  the  output  information  concerning  the  road. 

Claims 

1  .  A  device  for  switching  a  vehicle  characteris- 
w  tics,  comprising: 

means  for  setting  a  road  information  concerning  a 
kind  of  a  road  on  a  travel  path  of  a  vehicle; 
means  for  detecting  the  kind  of  the  road  on  which 
the  vehicle  is  running; 

75  means  for  producing  an  output  of  a  predetermined 
road  information  depending  upon  the  detected  kind 
of  road;  and 
means  for  effecting  switching  of  the  vehicle  char- 
acteristics  in  accordance  with  the  output  of  the 

20  road  information. 
2.  A  device  for  switching  a  vehicle  characteris- 

tics  according  to  claim  1  ,  which  employs  a  naviga- 
tion  system  in  which  a  position  of  the  vehicle  on  a 
X-Y  coordinates  is  found  by  an  arithmetic  opera- 

25  tion,  while  detecting  a  running  distance  and  a  run- 
ning  direction  of  the  vehicle,  and  a  current  position 
of  the  vehicle  is  displayed  on  a  road  map  having 
the  same  X-Y  coordinates,  which  includes  means 
for  previously  setting  a  road  information  concerning 

30  a  kind  of  each  road  on  the  road  map  and  means 
for  outputting  the  road  information  concerning  the 
road  on  which  the  current  position  of  the  vehicle  is 
displayed. 

3  A  device  for  switching  a  vehicle  characteris- 
35  tics  according  to  claim  1,  in  which  the  kind  of  the 

road  includes  a  highway  or  a  usual  road. 
4.  A  device  for  switching  a  vehicle  characteris- 

tics  according  to  claim  1,  in  which  the  kind  of  the 
road  includes  a  straight  road  or  a  winding  road. 

40  5.  A  device  for  switching  a  vehicle  characteris- 
tics  according  to  claim  1  ,  in  which  switching  of  the 
vehicle  characteristics  is  made  on  a  suspension 
system  of  the  vehicle  which  can  switched  to  soft  or 
hard  condition. 

45  6.  A  device  for  switching  a  vehicle  characteris- 
tics  according  to  claim  1  ,  in  which  switching  of  the 
vehicle  characteristics  is  made  on  a  steering  sys- 
tem  which  can  be  switched  to  sharp  or  soft  con- 
dition. 

so  7.  A  device  for  switching  a  vehicle  characteris- 
tics  according  to  claim  1  ,  in  which  switching  of  the 
vehicle  characteristics  is  made  on  a  heighht  of  the 
vehicle  which  can  be  switched  to  high  or  low 
height. 

55 

The  invention  as  described  above  can  be  summa- 
rized  as  follows! 

There  is  disclosed  a  device  for  switching  ve- 
hicle  characteristic  which  includes  means  for  set- 
ting  an  information  concerning  a  road,  such  as  a 
highway,  in  a  running  path  of  the  vehicle,  means 
for  detecting  the  fact  that  the  vehicle  comes  to  a 
designated  road  portion  in  the  running  path  and  for 
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